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(54) Abstract Title 

Method and system for displaying scaled, precise maps on personal navigational aids 

(57) The invention provides for a system and method in which the global position of a mobile terminal is 
estimated from GPS (global positioning system) signals transmitted from a number of GPS satellites and 
received by the mobile terminal. The degree of precision of the estimated global position is determined and 
the size, or scale of an area to be displayed is determined according to the degree of precision, and a map of 
the area of the determined size is generated according to the global position of the mobile terminal, and 
displayed on the mobile terminal. 
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2 METHOD AND SYSTEM FOR DISPLAYING MAP 

3 

4 

5 

6 The present invention relates generally to global positioning systems, 

7 and more specifically to a method and system for displaying maps for 

8 personal navigational aid. 
9 

10 The global positioning system, or GPS, has recently been used 

11 extensively for application to wireless mobile terminals to serve as a persona] 

12 navigational aid. According to the current method, the mobile terminal 

13 receives signals from GPS satellites and determines its global position by 

14 processing me received signals and transmite a request via a mobile 

15 communkationsnehvorktoamaps^ The request contains 

16 information as to the mobile's global position and the scale of the map (ie., 

17 the size of the geographical area to be displayed). In response, the map 

18 server produces a map of me requested scate and ccmrnimkates this m 

19 the mobile terminal for display. However, due to the presence otf hindrances 

20 in the paths of signals from Hne-of-sight GPS satellites, the received signals 

21 may be disrupted or inay lose (^dcal data, pa 

22 moving around bufit-up areas. Asa result, me user rriayrurt be satisfied with 

23 me displayed map, and transmits a request agam to the map server to alter 

24 the scale of the map- The process will be repeated until the displayed map 

25 meets the user's satisfaction. However, this is tedious and timeKxaimiming. 



Therefore, there exists a need for eliminating the manual process of 
determining the scale of a map displayed on a wireless mobile terminal. 

According to a first aspect of the present invention, there is provided a 
method of displaying a map on a mobile terminal, comprising the steps of 
estimating a global position of the mobile terminal from signals transmitted 
from a plurality of GPS (global positioning system) satellites and received by 
the mobile terminal, determining a degree of precision of the estimated global 
position of the mobile terminal, determining a size of an area to be displayed 
according to the degree of precision, generatmgamapof theareaof the 
determined size according to the global position of fee mobile terminal, and 
displaying the map an the mobile terminal 

According to a second aspect, the present invention provides a mobile 
communication system comprising a communications network, a server 
connected to the network for estimating a global position from received GPS 
signals, and a mobile terminal for receiving GPS signals from GPS satellites 
and transmittal fa received 

communications network to cause tne server staticin to detennine me global 
position of the mobile terminal. The server determines a degree of p recision 
of the estimated global position of the mobfle tenriiriai and determines the 
size of an area to be displayed on the moUtetemiihai according to 
of precision, generates a map of the arw 

the global position of the mobile terminal and communicates the generated 
map to the mobile terminal. 

According to a third aspect, the present mventicmprovio^ a mobile 
ccm^unication system comprising a communications network, a mobile 
terminal for receiving GPS signals from GPS satellites, and a server. The 



-3- 



1 mobile tenninal estimates ite global position from the received GPS signals, 

2 determines a degree of precisian of the estimated global position of the 

3 mobile tennial and determiiies the size of an area to be displayed on the 

4 mobile terminal according to me degree of precision. From the mobile 

5 tenninal a server receives iruorrrtatiorras to the global position of the mobile 

6 terminal and the size of the map via the network, generates a map of the area 

7 of the sizg according to the received information and communicates the map 

8 to the mobile tenninal via the network. 
9 

10 It is therefore an advantage of the present invention that a method and 

11 system for automatically displaying a map of appropriate scale on a mobile 

12 terminal can be provided. 

13 The invention also advantageously allows for the determination of a 

14 degree of precision of estimated mobile position and determining the scale of 

15 a map according to the determined degree of precision. 
16 

17 The present invention will be descnW m detail furtrter v^dm i^erence 

IB to the following drawings, in which: 

19 Kg. lis a block diagram of a comrrmrdcation system according to a 

20 first embodiment of the present mvention; 

21 Hg. 2 is a flowchart of the operation of a server controller in me GPS 

22 station of Hg. 1 according to the first embodimert of the present irrvention; 

23 Figs. 3A and 3B are exemplary illustrations of constellatory positions 

24 of Kne-of -sight GPS satellites; 

25 Fig. 4 is a flowchart of a modified form of the map scaling subroutine 

26 ofHg.2; 
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1 Kg. 5 is a flowchart of a further modification of the map scaling 

2 subroutine of Fig. 2; 

$ Fig. 6 is a block diagram of a communication system according to a 

4 second embodiment of the present invention; 

5 Fig. 7 is a flowchart of the operation of the mobile terminal of Hg. 6; 

6 and 

7 Kg. 8 is a flowchart of me operation of a server of Fig. 1 when foe 
6 mobile tenrtirtal is in a moving vehicle. 

9 

10 In Fig. 1, there is shown a communication system according to a first 

11 embodiment of the present invention. The conununication system is 

12 comprised of a communications network 3 to which a plurality of wireless 

13 base stations 2 and a GPS (global positioning Bystem) station 4 are connected. 

14 A user mobile terminal 1 operates with a radio transceiver 11 to set up 



15 a wireless link to a nearby base station. A communication controller 12 

16 performs communication control of the tenninal 1 with the base station 

17 according to the known protocol A central processing unit (CPU) receives 

18 signals from the controller 12 and saves the signals in a memory 14 to display 

19 a map on a display panel 15. User instructions are entered through a keypad 
2D 16 to the CPU 13. A GPS antenna 17 Is provided to receive signals from GPS 

21 satellites and a GPS processor 18 processes the received GPS signals. Hie 

22 processed signals are supplied to the CPU. m a fmn embodiment of foe 

23 present invention, the CPU produces a precision GPS signal from the signals 

24 directly received from the satellites and supplemental GPS data obtained 

25 from the GPS station 4. 



1 GPS station 4 is comprised of a GPS antenna 21, a GPS receiver 22, a 

2 position finder server 23 and a map server 24. Both servers 23 and 24 are 

3 connected by a bus system to a server controller 25, which is in turn 

4 connected to the communications network 3 to exchange signals with the 

5 mobile teraunal 1 via one of the base stations 2. The GPS receiver 22 

6 processes signals detected by the GPS antenna 21 and produces the 

7 supplemental GPS data by using the signals supplied from the GPS antenna 

8 21 and the signals received from the mobile terminal 1. 

9 The operation of the server controller 25 according to the first 

10 embodiment will be explained below with reference to the flowchart of Fig. Z 

11 Initially, the mobile terminal sends a request to the server controller 25 

12 for supplemental data. In response to the request from the mobile terminal 1 

13 (step 201), the server controller 25 establishes a link between the mobile 

14 terminal and the position finder server 23 and retrieves supplemental data 

15 from the server 23, indicating the identification numbers of line-of-sight GPS 

16 satellites, and transmits it to the mobile terminal (step 202). On the other 

17 hand, the mobile terrninal 1 is receiving GPS signals from the line-of-sight 

18 GPS satellites. Using the supplemental data from the server controller and 

19 the received GPS signals, the mobile terminal 1 calculates a pseudorange and 

20 transmits it as a precision GPS signal to the GPS station 4 via the 

21 communications network 3. 

22 When the server controller 25 receives the precision GPS signal from 

23 the mobile tenninal 1 (step 203), it instructs the position finder server 23 to 

24 deterrnine the global position of the mobile terminal by using the precision 

25 GPS signal (step 204). Further, the server controller uses the precision GPS 



1 signal to determine the consteflatoiy positions of line-of-sight GPS satellites 

2 from which the mobile terminal has actually received the GPS signals and 

3 performs map scaling subroutine 200. 

4 In the map scaling subroutine, the server controller uses the position 

5 data of the satellites and analyzes it to determine the constellatory positions 

6 of the satellites. According to their constellatory positions, the server 

7 controller divides the satellites into a group of four sectors, or quadrants in 

8 the constellation and determines the number of quadrants in which the line- 

9 of -sight GPS satellites are currently located as a measure of the degree of 

10 precision of estimated position of the mobfle tenninaL 

11 Pig. 3A shows one example of constellatory positions of line-of-sight 

12 GPS satellite where the solid dots represent GPS satellites. In the illustrated 

13 example, the satellites are distributed relatively equally among the four 

14 quadrants of the constellation, and hence the nurnber of quadrants where the 

15 line-of-sight satellites exist is four. Note that the center of the circles 

16 corresponds to the position where the rnobite user terminal is located In Fig. 

17 3B, the line-of-sight GPS satellites are shown unequally distributed possibly 

18 due to hindrance by terrain or building structures so mat only two satellites 

19 are in line of sight in each of the first (north-east) and fourth (south-east) 

20 quadrants to the mobile terminal and no satellites are in line of sight in the 

21 second and third quadrants. In the case of Fig. 3B, the number of quadrants 

22 containing line-of-sight GPS satellites is two. 

23 Returning to Kg. 2, the map scaling subroutine 200 begins with 

24 decision step 205 to make a decision as to whether the line-of-sight GPS 

25 satellites exist in all the four quadrants. If this is the case, flow branches out 



1 to step 206 to select a 50-meter x 50-meter square area and proceedstothe 

2 end of the subroutine. If the decision at step 205 is negative, flow proceeds to 

3 step 207 to determine if the line-of-sight satellites only exist in three 

4 quadrants. If so, a 100-meter x 100-meter square area is selected (step 208). If 

5 the decision at step 207 is negative, flow proceeds to step 209 to determine if 

6 the line-of-sight satellites only exist in two quadrants. If so, a 200-meter x 

7 200-meter square area is selected (step 210). If the decision at step 209 is 

8 negative, a 500-meter x 500-meter square area is selected (step 211). 

9 When the execution of subroutine 200 ends, flow proceeds to step 212 

10 in which the server controller informs the map server 24 of the current 

11 position of the mobile terminal (as determined at step 204) and instructs it to 

12 send map data of the selected area to the user terminal. On receiving the map 

13 data, the user terminal displays a map on its display paneL 

14 In a modified em1?ocumerit of the present invention, instead of the 

15 consteUatory positions of line-of-sight GPS satellites, the signal-to-noise ratio 

16 (SNR) of the GPS signal and the number of GPS satellites transmitting signals 

17 of relatively high SNR are used to make decisions as to the scale of the map. 

18 The modified map scaling subroutine 300 is shown in Fig. 4. 

19 In Fig. 4, the subroutine 300 begins with step 401 which determines 

20 whether there are three or more satellites which are transmitting GPS signals 

21 with SNR higher than 35 dB. If the decision is affirmative, flow proceeds to 

22 step 402 to select a 50-meter x 50-meter square area. If the decision is 

23 negative at step 401, flow proceeds to step 403 to determine whether there are 

24 only two satellites whose SNR value is greater than 35 dB. If so, flow 

25 proceeds from step 403 to step 404 to determine whether mere is at least one 
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1 satellite whose SNRvahie is in the range between 25 dB and 35 dB. If this is 

2 the case, flow proceeds from step 404 to step 405 to select a 100-meter x 100- 

3 meter square area. If the decision at step 403 or step 404 is negative, flow 

4 proceeds to step 406 to determine whether there is at least one satellite whose 

5 SNR value is greater than 35 dB. If so, flow proceeds to step 407 to make a 

6 further decision as to whether there is at least one satellite whose SNR ratio is 

7 in the range between 25 dB and 35 dB. If this is the case, flow proceeds from 

8 step 407 to step 408 to select a 200-meter x 200-meter square area. If the 

9 decision at step 406 or step 407 is negative, flow proceeds to 6tep 409 to select 

10 a 500-meter x 500-meter square area, 

11 Fig. 5 shows a further modification of the map scaling subroutine, 

12 which begins with step 501 which determines whether the line-of-sight GPS 

13 satellites exist in all four quadrants of the constellation. If so, flow proceeds 

14 to step 502 to set a variable D to 1, and if not, flow branches out to step 503 to 

15 determine if the line-of-sight satellites exist only in three quadrants. If so, 

16 flow proceeds to step 504 to set the variable D to 2, and if not, flow proceeds 

17 to step 505 to determine if there are only two quadrants in which the line-of- 

18 sight satellites exist. If so, flow proceeds to step 506 to set the variable D to 3. 

19 Otherwise, flow proceeds to step 507 to set the variable D to 4. 

20 Following the execution of each of steps 502, 504, 506, 507, flow 

21 proceeds to step 508 to determine if there are at least three satellites whose 

22 SNR value is higher than 35 dB. If so, a variable Sis set to 1 at step 509. 

23 Otherwise, flow proceeds from step 508 to step 510 determine if mere are two 

24 satellites whose SNR value is higher than 35 dB. If so, a further decision is 

25 made at step 511 as to whether there is at least one satellite whose SNR value 
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1 is in the range between 25 dB and 35 dB. If bo, flow proceeds to step 512 to 

2 set the variable S to 2. If the decision at step 510 or 511 is negative, a further 

3 decision is made at step 513 as to whether there is at least one satellite whose 

4 SNR value is higher than 35 dB, and if so, flow proceeds to step 514 to 

5 determine if there is at least one satellite whose SNR value is in the range 

6 between 25 dB and 35 dB. If the decision is affirmative at step 514, the 

7 variable Sis set to 3 at step 515. If the decision at step 513 or 514 is negative, 

8 the variable S is set equal to 4 at step 516. Following the execution of each of 

9 steps 509, 512, 515 and 516, flow proceeds to decision step 517 to compare the 

10 variables D and S with one another. 

11 If D = S «= 1, 50-meter x 50-meter square area is selected (step 518). If D 

12 = S = 2, 100-meter x 100-meter square area is selected (step 519). IfD-S-3, 

13 200-meter x 200-meter square area is selected (step 520). If D ■ S = 4, 400- 

14 meter x 400-meter square area is selected (step 521). If D is not equal to S, an 

15 intermediate area is selected depending on their relative values (step 522). If 

15 D ■ 1 and S = 2, for example, an area of 75-meter by 75-meter square is 
17 selected 

16 . In the embodiments described above, the map scaling subroutine is 

19 performed by the GF5 station 4. The map scaling subroutine can be 

20 performed by the user's mobile terminal 1 in a communications system 

21 showninFig.6. 

22 InRg. 6, the mobile terminall establishes a wireless link with one of 

23 the base stations 2 and establishes a connection to the map server 5 via the 

24 communications network 3. The operation of the mobile terminal 1 proceeds 

25 according to the flowchart of Fig. 7, in which the routine begins with step 701 
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1 to receive GPS signals and process the received signals to produce a precision 

2 GPS Bignal and estimate the global position of the mobile terminal using the 

3 precisian GPS signal At step 702, the mobile terminal performs the map 

4 . scaling subroutine of either Pig. 2,4 or 5 to determine the degree of precision 

5 of the estimated global position of the mobile terminal and select an area size. 

6 At step 703, the mobile terminal sends a request indicating the global position 

7 of the mobile terminal and the selected area size to the map server 5. Map 

8 server 5 generates a map of a geographic area according to the informed 

9 global position and scales the map according to the selected area size and 

10 transmits visual information containing the generated map to the mobile 

11 terminal 1. Mobile terminal 1 thus obtains a map of the area at the selected 

12 scale where the mobile terminal is in. At step 704, the obtained map is men 

13 displayed on ate mobile terminal. 

14 Fig. 8 illustrates a flowchart of the operation of the server controller of 

15 Fig. 1 according to another embodiment of the present invention. This 

16 embodiment is particularly useful for applications where the user is driving 

17 an automobile. 

18 Mobile terminal 1 is located in a moving vehicle. The terminal initially 

19 receives signals from the GPS satellites and processes the signals to produce 

20 precision GPS signal without supplemental data from the network and 

21 transmits a request to the network containing the precision GPS signal for a 

22 map of the area where the vehicle is moving around. 

23 In response to the request from the mobile tenninal (step 801), the GPS 

24 station 5 processes the precision GPS signal contained in the request and 

25 determines the initial position of the moving vehicle (step 802). Then, the 
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1 routine proceeds to step 803 to wait a predetermtoedairunmtoftime. Atst^ 

2 804, the GPS station obtains the most recent precision GPS signal from the 

3 .mobite terminal and determine At step 805, 

4 the initial and subsequent positions of the mobile terminal are used to 

5 calculate its speed of the vehicle. Tne calculated speed is then compared, at 

6 step 806, with a preset value. If the calculated speed is lower man the preset 

7 value, map data of nonnaiscalete generated aoawding to the normal mode of 

8 operation and the map data is transmitted to the mobile terminal (step 807). 

9 If the calculated speed is higher than the preset value, a map of wide area is 
10 generated according to the detected positions of the vehicle and the 

U information of the map is transmitted to the mobile terminal for display (step 

12 808). 

13 While the embodiments of Figs. 2 and 8 are based on the known 

14 network driven syBtem and the standalone system, respectively, the present 

15 invention could equally be as well implemented using the known network 

16 assist system in which the global position of the mobile terminal is estimated 

17 by the mobile tenninal after receiving GPS signals from a GPS server. 
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£LAJM£ 

1. A method of displaying a map an a mobile terminal, 
comprising the steps of: 

a) estimating a global position of said mobile terminal from 
signals transmitted from a plurality of GPS (global positioning system) 
satellites and received by said mobile terminal; 

b) determiriir^adegreeof predskmof thee 
position of said mobile terminal; 

c) detemunmgasizeofanareatobed^layedao 
degree of precision; 

d) generatingamap of said area ofsaid determined size according 
to said global position of said mobile terminal; and 

e) displaying said map on said mobile terminal. 

2. The method of daiml,wherem step (a^ 
recriving, at said mobile tenrunal,tte 
GPS satellites; 

receiving, at a GPS system, the signals transmitted fixm said GF5 
satellites, producing therefrom supplemental GPS data and transmitting the 
supplemental GPS data to the mobile terminal; 

producing, at said mobile terminal, a precision GPS signal by using the 
signals of the GPS satellites received at the mobikteimmd and saW 
supplemental GPS data from said GPS system; and 

determining, at said GPS system, said global position of me mobile 
terminal from saM precision GPS signal. 
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3. The method of Claim 1, wherein step (a) comprises the steps of: 
receiving, at said mobile terminal sigiutofiOT said phitality erf GPS 

satellites and producing therefrom a precision GPS signal; and 

determining, at said mobile terminal, a global pesitim of th* mobile 

4. The method of Claim 1, 2 or 3, wherein step (b) comprises the steps of: 
determining oonsteflatory positions of line-of-sight GPS satellites from 

said precision GPS signal and detennmmg from said ra^ 
number of equally divided areas erf consteDatkmm which s^ 
GPS satellites exist' and 

determining said degree of precision of the estimated global position 
from the determined number of said divided areas. 

5. The method of Claim 1 , 2 or 3, wherein step (b) comprises the steps of: 
detennminganumberof GPSsatelHteswhoM 

higher man a predetermined signal-to-noise ratio; and 

determining said degree of precisian of the estimated global position 
from the determined number of GPS satellites. 

6. The method of Claim 1, 2 or 3, wherein step (b) comprises the steps of: 
determining constellatory positions of line-of -sight GPS satellites from 

said precision GPS sigiud and de 

number of equally divided areas of constellation in which said hne-of-sight 

GPS satellites exist; 

detenrunirtg a number of GPS satellites whose transrriissions are 
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7 higher than a predetermined signal-to-noise ratio; and 

8 determining said degree of precisian of the GPS signal from a 

9 combination of the determined number of said divided areas and the 
10 determined number of said GPS satellites. 

1 7. The method of any one or more of Claims 1 to 6, further comprising the steps of: 

2 successively receiving, at said GPS station, a plurality of said precision 

3 GPS signal from said mobile terminal during a piedeteirnined time interval 

4 and determining therefrom initial and subsequent global positions of said 

5 mobile tennmab 

6 detennining a moving speed of said mobile terminal from said initial 



7 and subsequent global positions of the mobile terminal; and 

8 generating, according to said global positions, a map of an area of 

9 normal size when the determined moving speed is lower than a 

10 predetermmed value and a rnap of an area larger th^ 

11 the determined moving speed is higher than said predetermined value. 

1 & A mobile communication system comprising: 

2 a communications network; 

3 a server connected to the network for detennining a global position 

4 from received GPS (global rationing system) signals; and 

5 a mobile terminal for receiving GPS signals from GPS satellites and 

6 transmitting the received GPS signals to said server station via said 

7 communications network to thereby cause said server station to estimate the 

8 global position of the mobile terminal, 

9 said server determining a degree 
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position of said mobile terminal and determmii^ the siae erf an areata be 
displayed on said mobile teimmai according to said degiee of preds^ 
generating a map of said area of said dfrtermmedsfeeaccordm^ 
position of said mobile terminal and cammurtieatmg the generated map to 
said mobile tennmaL 

9. The mobile communication system of dato 

server determines constellatory positions of line-of -eight GPS satellites from 
said predsian GPS sipial and determines said consiellatoiy positions a 
number of equally divided areas of constellation in which said line-of -sigfrt 
GPS satellites exist, and determines said degree of precision of the estimated 
gtooal position from me deteimmrf 

10. The mobile communication system of claim 8, wherein said 
serverdetennmes a number of 

than a predetermined signal-to-noise ratio, and determines said degree of 
precision of the estimated global position from me determined nunte 
GPS satellites. 

11. The mobile communication system of data 8, whereto said 
server determines constellatory position* erf 1^^ GPS satellites from 
said precision GPS signal determines from said constellatory positions a 
numbered equally divided areas erf cor^ 

GPS satellites exist; determines a number of GPS satellites whose 
trarismissions are higher than a predetermined signal-to-noise ratio, and 
determines said degree of precision of the estimated global position from a 
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combination of the determined number of said divided areas and the 
determined number of said GPS satellites. 

12. The mobile communication system of Claim 8, 9, 10 or 1 1, wherein said 
server successively receives a plurality of said precision GPS signal from said 
mobile terminal during a predetermined time interval and determines 
therefrom initial and subsequent global positions of said mobile terminal, 
determines a moving speed of said mobile terminal from said initial and 
subsequent global positions of the mobile terminal, and generates, according 
to said global positions, a map of an area of normal size when the determined 
moving speed is lower man a predetermined value and a map of an area 
larger man the normal size when the determined moving speed is higher 
man said predetermined value. 

13. ■ A mobile communication system comprising: 
a communications network; 

a mobile terminal for receiving GPS (global posWonirig system) signals 
from GPS satellites, estimating a global position of the mobile terminal from 
the received GPS signals, determining a degree of precision of the estimated 
global position and detemiining the size of an area to be displayed on said 
mobile terminal according to said degree of precision; and 

a server for receiving from said mobile terminal information of said 
global position and said si2e via said network, generating a map of said area 
of said determined size according to the received information and 
communicating the map to said mobile terminal via said network. 
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11 Ihe mobile communication system of claim 13, wherein said 
mobile terminal determines constellatory positions of line-of-sight GPS 
satellites from said precision GPS signal and determines from said 
constellatory positions a number of equally divided areas of constellation in 
which said line-of-sight GPS satellites exist, and determines said degree of 
precisian of the estimated global position from the determined number of 
sdd divided areas. 

15. The mobile communication system of claim 13, wherein said 
mobile terminal determines a niunber erf GPS satemteswhcw transmissions 
are nigrum than a predetermined 

degree of precision of the estimated global position from the determined 
number of GPS satellites. 

1& Themobitecommunica^ 
mobile tenninal determines constellatory petitions of line-of-sight GPS 
satellites from said precision GPS signal, determines from said constellatory 
posittmsanumberofecni^ 

line-of-sight GPS satellites exist, determines a number of GPS satellites whose 
ttansmtadonfl are higher than a predetermined signal-to-nodse ratio, and 
determines said degree of precision of the estimated gl^ 
combination of the determined number of said divided areas and the 
determined number of said GPS satellites. 



17. A method of displaying a map on a mobile terminal substantially as 
hereinbefore described with reference to, and as illustrated in, the accompanying 
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18. A mobile communication system substantially as hereinbefore 
described with reference to and as illustrated by the accompanying drawings. 



Q 

INVESTOR IN PEOPLE 

Hannah Sylvester 
22 October 2002 



Patents Act 1977 

Search Report under Section 17 

Databases searched: 

UK Patent Office collections, including GB, EP, WO & US patent specifications, in: 

UK CI (Ed.T): H4L (LRPLS, LRPLR, LRPMX, LDPD, LDPPX, LDDDX, LEP, LED. 
LEUG) 

IntCl (Ed.7): H04Q 7/00+, H04B 7/185 + , G08G 1/123 + , G01S 5/00+, 5/02 + , 
G01C 21/16+, 21/00+ 

Other: Online: WPI EPODOC JAPIO 



Documents considered to be relevant: 



Category 


Identity of document and relevant passage 


Relevant 
to claims 


A 


GB2356097A 


(FUJITSU) 




A 


JP2000266552A 


(MATSUSHITA) 




A 


JP11295101A 


(TOSHIBA) 




A 


JP6265364A 


(MATSUSHITA) 




A 


US2002003495A 


(CAMPANELLA) 




A 


US6329945B 


(NOVATEL) 






Application No: 
Claims searched: 



Office 



c 

% 



GB 0212390.9 
1-16 



Examiner: 
Date of search: 



X Document indicating lack of novelty or inventive step A Document indicating technological background and/or stale of the art 

Y Document indicating lack of inventive step if combined P Document published on or after the declared priority date but before the 

with one or more other documents of same category. filing date of this invention. 

E Patent document published on or after, but with priority date earlier 

& Member of the same patent family than, the filing date of this application. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
G^FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



AvniJnbte Coov 



